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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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mimmmmcr)mmm.im^mzm^-t^^^m^s^ 

mm^m^mimmm^mcommtax'pizmiw.m 
^miziimmM(iLmcommm.^m^-r?>zt sr^tia 

[mm: mmimssi^mi\sim'p'C^izt}\.^xm 
mmmtm^th ^^n(r)th o izmmmmm 
iEm-^mzm^$ti, 

miiyt^m^mi, ra-r^immmmmizmmt 

Q.Wi^zra-y^imiX'i%t>ix?>mtm^i:^tii 

t ^:nmi-i>mi^mnztmmmms. 

h mM<r)t. h <o ^.zmsmmnmii se^tgc^^? 

M25t^3(!i5tss«i. ru-rmmmmmm^zmm- 

x%t,iihmmn±i:m'^-rhzti.zi.^. mi?^^ 

[»*Ji4 ] msi^m.mmimmsmmntmi.z 
mwL^titzi^^fkmi:it'^mzm.\^ Lxmrn^nm 

ixi>m%m^^m<nm,m^zm^^'^x mimmmm^z 

ma^s^zimnmrn^m.. 
{mm. 5 ] $ h^zmirx:3-r%<nimmmmm^ 
mmm.^miwmmm<r)W5Mzii^mm^^'.z-t 

mwim,i.zii\^x's.^^mb-rhzh\.zx^ . frieis 

%&.m.<n^mm^m^-th z t i^WLbtimm 3 

n^^<r)mmz^mm^z^i■^^^mm^:■fi■ lx 



miimmmmizmimi:>h.xii 0 . 
mi?s3B^s^tmi±miiiUbmmmmmiz^i^^ti 
xmtmm^mm^ijf^izm)}^mx'hh z b ^nm 
b timm 5 izummmms. 
immi] mi^mtamimim^mx-m^h 
tzmm 3 ^? 0 $r mmizv^ 0 * l t bh 

iimmmcr)mm^t:m^-t^ z b btmm 
m 2 i}^hmm e coi, ^■i^^^miztm<^mmmwi, 
[ii^jas] nmmmmzi^m^i\rzmm*iMm^ 
mm^mz m$^^j:A^hWim^m9kmu b mumm 
mb imfmwi^-^xmsm^Mmicrimmmmm 

^simm&m<7i^m^mi^^mizm^tt^^m^s^ 
^m\'^xmim^mm^mx'Pizmmmmmi,zii 

m^m^^tl^n^{^Lm<Dmm^mm^Mm^^zm-:^^ ^ 
xmmmxirmmi-^ z b ^:mibi-immijm. 

imJi 1 -m^7<o^^rixi}^mzimm^^mi: 

set s-^iat-rs*gw<!x/N'^ ^smum. 

[000 1] 

m^nmi>z^m^i-mmMJ.i>zmuzmmmw:. m 
mmiixx/zmmmw.im^^fz^i^f^u xm^ 
imizmth. 

[0002] 

t^VSMWi^ (Chemical Mechanical Polishing :CM 

p ) m^zx n'^mizmmmtmm^mb LTfflv^ 
e>ix^^h. -n, ^i^T^u xmmMX'iim.m 
(r>mmmmmzm^m''^i'-y<nmmit'^$-mi\aim 

m^mr)um^m^tix^&i:±}fhtztb. ^vv 
^yy f i,zm'^&mi^^<mm^ti)mA.X't5 0 , ^ 
mfif^^^m<nm)mmm'smzm< o r # -c v ^ 

j^K-rsasT, ^ncn^xyNo^ffiSrTOicgresDi 

■^2>C MP (Chemical Mechanical Planarization -MM 

c M psia*<*4^ ^.iiT k ^ s . 
10003] m^m^^fjiix^fzcNiPi^mi, ^(^m 
:m&i:m8izism^iZ7jk-rxoiz. ±m^zmm^'< yv 
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1 2 1 0 m-fhtifzmm^s 1 2 2 1 . rmiz ^ x 

lil 2 3(:5»$ix, llji^L^rv««i«T'7)<™f*itc 
EiElEii^ixS, -^x.'Na^SPI^i 1 2{i±::^tcSiI{c 

}^Si51^ 1 1 2lill^L^l,^«i!j^«T'9fm^l 2 2^0 

[00 043 C:c7)J:o(cfli^$ixl.CMPglSl 0 IT 
ti. 't7i/NWcoWetinXI±JiS^l 2 2i:'!7x/\«» 
SWi 1 2$:|il-:firr6i^/i{iRW:^rifi](;isilE$-ti-. 9fe 

''N^l^gStfl 1 2$:m$-tfT'!7x>'NW2rv<-yHiBlCff 

gL, $^>^^^>x>'^ff.^^gp^^l 1 2S:gfg^i 2 2c^ 

FSt §SL^*^^>ffiW^ii$ixi.'^xAWc7)|sgf)egD 

[0005] ef)gjnl4"t{i, in-situ 

wmw.^. wm'^^\22^mm^-^h^-9tfz 
(i-^xA^ftsswi \2imkmsth'^-9,<r)y)V7 

[0006] L*> L^A^' A> V}V9mm^-^VlWS^ 
ffiic M Pi^ i 3 icx h -y M'S- fflu^v^c M prn-t ;;?.{c 

[ 0 0 0 7 3 -eCT'. ja^T'{i'^x>'^Wc7)Sffi«®l:« 

Tt^l.. CcOiJfSISSl O2{d09(ci*in-f.5.,J:3tc. 
»feSS 1 2 2^-a5tC?LSSriSttS i: t tC, Sfg/N* 
•y K 1 2 1 izmt^ 1 2 5 5:iglt, 1 2 2 OS 

mt,z&mLfz^m^mm.i3 0i)^(>'^x^^yi<mmm 

(00 08 3 Z<7)Xo^j:mfS^'SI.Zi:iHi. ^r^/PCM 
P-^S T I -C M PiOA^f>-f igiaife(*)RC M P<r) J: -5 
iZX h y/N'Srfflt^^irV M P ro-fe;^(C*t LT i>*l^?.ei 



ll(cBfS$* * *-«!ai f* I. i: <i>n-i: t . 
[0009] 

[?6BJ*<ft?i^L<tpi:-ri.Sia] LA>Lt'*^%. ±5gL 
^c9fe^ai 0 2T'S>7Wx>'>(C'3l^T^*)jILSfe 
jDlSrl^JSL-C^Si: . '^xAritcfflg^^T.^A^^-f 

m«M^We*?T,#.lwS^ L T {f I, ^ ^ !> i: 5:S 

[0010] *^Hj{i, ±immizm^x&^titzL(r) 
x'h 0 , mmmx'p\,zmnmzmmmi^.^:m'&-thz 

[0011] *^8S{i§ ii>(C. >I(7)J: ^ 
[00 12] 

^Lfz, micOSBIi. '>x>'N{cfcltl.:i^-f^i*(^ / 
xJ\{.zmWL^tifzy^ ®«{(^ •/r««i)(={ifMBSi^^ 

X y N±t:tJ ftS SlSiO{a!l(c J: -5 T fil^W $^Sfe 
I'-Vifimtch^ifihhcnX-hh. 
[00 13]^fe. *BB*BS{cv>o ry>f^^(-f--yr 

[0014] ^2ffmmt, ^m^w. 1 3 otus 

[0015] .lOfcJ^, fi!*i7)8fgS|g-C'{i3t^«JS 

gi 3 03!pifeu-b3&>'afv^(aa i^^mm'^'-^^-y 

v^ass-aa^ tJt fc iziimmiiAt^stix^mi,z 
mmmi)^^tx\'^fz<7)x-S)i>. a±.<r>mii&^i)'h^ 
BMmtim?:^&-rht:iibaTi,z7^m^^m% 
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[0016] *i%BB(i, mnm (mummBB^:: 

mmax'pizmmmiztui h '^'mM.(mmw^i:m 

[0017] mmjm^^mz\i, wimm<r)^m 
^im-mzm'^thm-m&%ii^m'!t:>tixii o , 

li, mmmm±.{zi^^$tim^m.m.i:\'^\.\ mm 
i^ifz^mi^'y x/s<r)mizt5\,^xii, ^yx^^mi-^za 
i'tm^mmm)<r>r^mt&^. ^^cn^sr^mmj^iz 
fc»t I. - v-iag. h h V ^(ir mm-izmif 

m^mzmmmm±.m^&.m<^mm^m^m^-tifz 
mmmm<r)mm^m(^<\:i:mmz^tizi:tfiX' 

[0 0 1 8] ^irfc. n§m&:^mi^9ii'p'C''i,zti\.^xm 
mmmtm^-t^M^m mmmmmizmi.mm 

MA) coii^Ot::^?©**^^?:!!!!^^!^^^!^?^. 3t 

tsrfiii. mtim\sm(DB^'p'C-iiLmzra-y±i 

[0019] m^M^mmmsmmzm^tixm 
mm^iiim&mxii. m^±^zhimmm 
^MfSi^^Emzp^^x^tmmi-i. hhs* 

KjtLT*is«.»BSrii«-rs. m-^x, ±MmmzxtL 
[0 0 2 0] nMmmmmmmmbt^h^^ 

s-WL. ^'m^mi. ra--/^immmizmm- 



mri^^xn^^timmzra-v'^mmx'i^hh 
hfi^^^mtiztizx'o. ^mm^mmmi 
m^thXdi,zm^i&Simf^LXhB:^\ 
[0021 ] ±Mm^mmi^m.xu. nm^mmta^ 

(nmrni^mizxini, ra-r^t^^sM^nhm-m 

±lcfc«-^t, lH]^JK{ja$:!^^f SdtdiO^lc- 
S [aS<0^ffi*tSOS^b5: WiH^iSx I. w t A<T'^ I. . 

[ 0 0 2 2 J 'Srfc, ±sins[is.smiii3msiimmz 
m^iifzn^mm?:^-mizmiii ixmrntiV^m 
Cftsciajri^ajL, 7t^!iggi5(ift®{5a«iaia5(ci 
-yxmta ^tim^t^m<r>mtiim^i,zm':s\, ^xwm^m 
iifc(ts^S{aaoaH«®5ria^-ri. i 3 cgfg^a 

[0023] zzx\ ^m^itmmzm^^tifzn^i^ 

i^3y77'/h (Orientation flat) ^y-yf- (Note 
h) , Ty^ Jiyh-?-'!' (Alignment mark) m<^fi<^ 

y^mmHzmzizmnzimmmmcoi^m 
(mum^Kiimi^^) x'h-oXi^B^^K z<r)i.otc 
tiimm^m^zi.ix\i. mmnmnzm^^ixtz^'^ 
m>if^^§.m.<r>mi^tLxm.mm-thtzih, wmm 
m}L(r>m.m^^n^iz'^\\ &.-:>^^mM<^m.m 
js.i\^±.^^hzti?x'^h. itznj^mm,m^z^ 

cr)mc^M'f:W.ih-miP^j:\^fz»). W)g^B$:fSm 
thZtt^Xti,. 

[ 0 Q 2 4 ) $ , ro-y±<nWMmm^<nm^ 
m.^w.mmm<nmmzm^m^mz■th 1 1 tc. 
mtizii hmtfzi±^m^t:f^mmcii\.^x^ 
±'^mt-thzbi,zx'o, Wim^m<7)m^&(s.mtiX 
u^iwi^ri6]fia^^^ LtznMiim<^0m^m^m^-r 
^xoiz^smmi:m&-tizb{,m iw 

[0025] ±tmmzxtni. wmmmti^mmth 
0 izmm^ix.xm-m±m^itLWi(7)ms^mm^-sj 
mm\ m^Q.mij^mmmm(7i^ijmznmm^^ 

imm^Lfzi^^&m(^mm^mm^h> zntz 

im^ix mn^&^cnmmmco^itmmizt&t 

iZbifiX'^h. 

[ 0 0 2 6 ] ^fc, m^s^mimmsmmmMmic^ 
m\^iz^w>^mz^mh^wiimt:i\-ixmmms 
izwL 0 #»t f>*i, mfm^b^mmsi'bi^^wmmiz 
^^tLxmsnmx^umz^mwzmmmjii: 
mA-rhzbf}^'^ I . z<7)j:o^£mmzj:tiim^nsi 
bmtasib i:mi^^mwmmi:%'\m±Lxm 



^(•5) 002-343754 (P200 2-344raS 



[00 28] i:^^, ^wmmhmm-yj'Mi. nmn^ 

^<r)W.mm^(mm1iwx^:<nom^1^mzii\^x . mm 
w.Wi^mmmMii'¥^zmmmmi.zmh^^{m<nm 

[0029] \:)±<r>X 0 izm^^titzm^mzi. m 

[00 30] 

tL\'^%mmz'o\^xm^ni-h. mmt, t-rv^ 

v-y7*n-tX (Damascene process) ^2^>V■^■CSy53i^ 
tz^^m*::>< ^'/l-C M PX'W■i&itlm&m^imSL■t^> 

m^izr^^^xmm-ri. ^^m<r>mimmmiz^hc 
Mpms.ni^<r)m^m^imnz7iktxo{z. ±m^z 
'>xAws-ia«fi^}$ti>'^x.'NT-7"/n ot, -eoi 
ijiziiLSixTmizmw^y }^2im 'omhum 

^ -y K 2 0 1 . X ^ NWcO^ffiUtW^ a^-r -S. 3t^il 
^SE3 0i:$:<i;cTli«$il. '>xAWt7)4"i:«fiS<7)a 

m^m^mmx m^mxi froc MP imx$)h , 

[00 3 1] '>x>'Nf— r;H OJi, 2 

tz(r)^x.jMfyiuyi 2-f}^hTi]<,zmmzm/x'y j:.^^ 

1 2 ^ift-ri.*/uriE»tt 1 3 t Sr^LTflilK 

^ti, m^i^j:\.^mmmmmizi:'o^^/\^ymm3 

<r>^^ilAAtb'Oi,zEWm^til. '^^xyN*;!/^^! 2 
mtim-t(>ixhk.tijliZ. '>x>'NW<7)4''i:>S:'>xA*;l^ 

2c7)|5iiEffiA(c-sc$-^syf— ^';>'/*«i5tt^> 
'^'C^i^LmmmbAb-m-iJaoizi&mkn^ti. m 

[0032] gfg'v-y K 2 Oti, T®^^^gfe>'^'•y K 2 1 
0 #(t<?>ixS 'V -y h'S?« 2 2 1 , d O's -y 2 
2$-S:i^LT±*{cSiI{cSt^l.;^ey H;H*2 3 tS: 
#LT<8«$ii, xfyK;Hi2 3A«05pL^v^llieiB' 

wmmizi<oE^mBthoiz^m.mi^tix , rmz 
mim^titzmm^-iy h 2 1 mm(7)m9iimmx'yi<.w- 

[00 3 3] '^x-'NWOKejDKS'^'xA^/l-ri 2t 



'^•v mn2 2^:^-i7^tfzii^niT\^izmm^^. 

gfg/N'-y K 2 1 CD'PC^fy^hxy'J -rfltt&L^^^^Sf® 
'N.-y H2 0$:m$-a-CBfS/N* y h'2 1 S-'I^x'nWcOS 
gfSffitCEg L , ? <;> tcgfg's y K 2 0 r X / NWcOtJ^ 

no. zixizx*). ^ :Lf^viir>mm^m*y'^-y mtco 
^ifxm&izmm^iT^ixi. 

[0 0 34] COCMPHSIT-Ii, m^^tixoizm 
e>'N--y K2 l<7)iS@S-'>x>'NW<^HSJ: 0 t'h$<fll^ 
LTv^|,. zc7)tz>^, ZcoXo^^BBcoCMP'^mzX 

S.X'limW'i-y H 2 1 *igfaSDI$:ffr>TV^.?.^«{$-R? 
O-f^xAWcTjtggfgEAJISai^tll.. ZWzit). ^-y 

mn2 2 m^mi^zmimm^i 2 2 ) (ztlst 
[ 0 0 3 5 ] IS 1 mmmmiz^i c m p^m 1 x-ti, "7 

x>'N±c7):^^{ig^|f^-f ^^gi- L-OxVNWcoaiE 

[0036] ^^m^m Oli, 3tji3 1 , h-A;^7- 
'J-y:?3 2, SJt3K«!aiS3 3*3 J:l>mL^tM^>X 
^^mt'i}'(>^j:'0. ^m3 1i3^(>lim$nfzra-y' 

t/ti Slew A o T X y NWC7) 'p'C'-itLSizm i , jj^ 

g?effi±CE'r^X--K-y .^.100//m^fa:Hx/ 
mSS) (7)P5jeot'-AX>-lf-yh$rm-f'S>. '>xAW 
*»<^«ORftft-^lit-A;^r'J y 3 2t'5St$*t, 
S«3teiaiS3 3T53t$n5. 3t?iai^g?3 0{±, K 

mm^in^ 3 3 T^tij ^ti:hmm^<Dmi&b mn 

[00 371 "^xAWli, HuaL/c'Jr— ^fiOf^ffltcJ: 

0 x^Nwco+'Uvfag^JiiiigMA fc-gc-r & J; 3 (c{js 

;*y)$nf>x/N*;P^^l 2(c®««}*$^xT»r^|,. c 
<7)^>:i6. 3tjS3 l*>f>Wai$ix-S>rn-7'3t(i, -^xvn 
WiOlfBi ^ tf T t £'-f X NW04"^{jiSi:,^ $ 

x^svitfi^wm^tix{>^x^sm±i,ztniim^:^^ 

•yy-&mi}i'^it-tlZbi)^^j:^\ ^-^X, Z(OXo'k^ 

^iti:m^tlZbti(X't^^. 
[00 38] ZZX\ r-T'v'^^ra-bXtfcttS^:?/!^ 
CMPT\ -SwEt|M-^-y$:^r-ri.'>x>'N^^L 

T«f®jnx L/i fc ^ tciienaiw jt^ai^sp 3 0 t-eiai 

3K^ffl^gP3 0T'<^iai$fil.Slt*Ji;^v^fflR„co 
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[0039] 2|s:|life?^ffitCf^S C M P^B 1 CfcV^T 
ii. 7K^1ISSP3 Ofi'^x^NC04"D(ia*^T9?e'\-y H2 

0 <7)Sit[(c i 0 gie^- N' H 2 1 X-^hiXX v > 5 s $• ^ 

I.. 3K^ii«a53o-c-«ai$^i&KW*wi: 
^^mm^^simsizTjkLfzmitmxtimtt^j: 

[004 0] 3fe¥fflSg?3 0*>mLTV^I.«J5f 

t$S$ its T^c*^ . '^mJ^9-yi,zii\. >T Sfg*?A{cffl ^ 

^3 0(C±l£Rlt^OffiRB^*'l^»fflh LTIS^ 
LXii<ZblzX'0, '^'x^NWJ^iBcmLTt.WSi*^ 

[004 1] «Icoj; 3(:LT¥'JS$n/v:9f^*5.'5(±. C 

Mpmmicomimm'rhimmmmw.8oiziii:h^ 
fi, i^m]mmm8ouz(r)mm^i>zmr!\.^xmsm 

^r<. cMPTo-tx^j^mffjifZ'smixcMPi&mco 

[ 0 0 4 2 ] , im9i(r>^ 2 njfijBSti^i. c m p 
sia(coi,^Ti22S:#BBLrittBS-ri.. ::<7)CMPga 

2«i, ±®t:'>xMWf:iS^ftl^-ri,'!7iy\T-7';H 
0 1 , -!-c^±:^(c{2a LTTffiCBfS^'! H 2 1 0 
Wt<^ixSl5Je^ y H 2 0 i: . -^xAWO^S^fc^^il 
^tSJld^ii^SOt, '>xAW«7)IlIteftK{aSS:1* 
ttJl-5flS{JSfi!aia54 0i:5:fil;iT«!fi!t$a. -^x^ 

LTwesDi-rs c M psiax-*)?. . 

[ 0 0 4 3 ] i$9mm,z^\th^ 3.)\'f—'r)v 

1 0 i:i5fe'\-y K 2 ^(^mS.. iJ J:t/3t^pJ^gP3 OCO 

[0 0 44] Cc7)CMPga2T'«S, 3t^SS?3 OcT) 
ro-7'3l£fi3lt{ia*^''>x>'N*;l'^^l 2iO[5]IE!aA±T 
{i'5:<. Wmhf^hfm(r>^WlLr ^ti\mi\.tz<SL 
St:iS^$*i.tv>S. («oT, 5t^Sg53 0*><5Bajt 



[0045] ^iO;t46, r^xVNWcoHfs (iH^Gra^OS 

xMvv<^ 1 m^^w^> Lx%:\fthmmti:\m ( s 

jDl<7)jiMtc#-:>-<:Mi5feSi7)#{iacORIt¥7!)iTil^' 
iilE5lz^-tJ:o(c^fl:-rs (-e^Dt'Sfkd^) . c 
c7)SfWi'!' X AWOfe!Jfgffi^«s-C'|5l«tC:t 1 1. ^ t 

tID Lf^ J: ^ ttWMmL\m^^zts: h . 
[0046] v:c7)J:9tcLTfiiai$ill.KW5S(7)Sg.(tfi 

(28) ^^«LTSiS1t«$*i/-{2acofi^<^;^tS:Bc# 
tb-r w t iij: 0 . ■eco^«{aa«7)RW$s^i:t#i4 ( n 5 

«S(aa«iai0S4 OJi'^x/NWOlHHfeftS*?*:?*^^!, 
>It{2j:0ri. <9T'^xAEJ:ir)fiaS:<$Stl.7^c*^ 

[0 04-7] ft)g{5a«iaiSP4 0{i, %mA \tz<r>± 
M4 1 *>f><^3e5rl*airi.e!aiS4 2 h $rW LTtifiK? 
its. «4 l*-^>ttitJ$fL/c3K{iH)fS«7)AS+IIIST"> 

acc^ X / N W*if, I, t ^ t X y N^ffi t'RIt $ ii/cRSt 

3fe*>mii4 2{cAWL. .^{aatc^xMWditeuh 

JSejai^)g*>'(S<=S:S) i.oi.zry^^yV^tlX^^ 
I. 

[0048] ZCOfzib. •>x>'N*;Pyi 2tC'>xAW*i 
«S^$ixT[Hl!|SKift$il.l.fc. «SStfirS$:'>xAW*<ji 
jSLT>r^|,ia«ifiia3S4 2T'5*f3t*<«?tii$it, sBJta 
as- X AW{cje^$ an: y -y ^ttM^ 0:3iyT—> 
ayyy y hf}<mtLX^^hmzii^m^^lii^ix^j: 
<?!aJS4 2T-«aj$ni.5t3SffiS:lti!l-f§ 

ctT'. -^xAwoy -yf-ifAiajis-r&igisis-^jiifi. 
w^-ri. ^ t *«T'# I. , :ftS{aaeiaia54 0 t-eitti^ii 
[0049] 3t^s!i^g?3 ox'ii, nm&m.m\tim 0 

3 o<7)ii^fi!iatftSffiB«!tfis?4 o<7)tkSiii.m.bi}m 
iEttASr^tfU-ittsJitcfco. AJtfiBeiajS54 0*: 

mttilit±ii<Om) <0'>x>'NWWftS{jaS:<9 = 0 
&tm^tiHi, Z<r>yy^cr>t^iii^{z^'m^3 0 
mfm^mmRli, *Sr,, :ftSCiB^ = 0]KO 
fiB ( r, ,(9oT'^^$ni.!^gaB) £7)v<^'-y<0g: 
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[0050] Tt^ai^SP 3 0 -C'd. K«3t^aiS3 1 T 
^mi, '>xMWi7)i}if5r,Ji(Ci3V^T^ = 0cO^^Sfir 

m.e,<7>^^9-y<r>KWS^X'hh. vt^x. 

ix'mfii^ii^mm^m^i}-(>, n^awt. 
(r,. e,) cr>Ritimm^<r)?*i:mtii-rz>x\ ^j: 

[00 5 2]3t^iiSgi53 0{i. ZCOXoiZLXntll^ 

mm^A^n^-ti. vt-^x. a±(r)Xdi,zm&^tih 
Lxmmizmmm!^.mit-t&z tt^x-^h,. 

[0053] ^/i. CMP^M2fii3fc=^J^SP3 0T' 
T, Bfi^'v-/ H 2 OcOfiSilliHWoaS^ilig^aS?: 

iist 5 ^ i: T', jt^aji^g? 3 0 c7)a!)sx,-ir h tmm 

f^y H 2 1 XMh1XhZti}^^j:< . mm&^t^^m^ 

^^.^[elttJ5:^T 0 z t tn-t h . ;ixc i o , gfs^^jtt 

prn-{zx^m^mi'Z'^i.xxiv-r v v^^i.^^ 
hzttn-^^. 

[ 0 0 5 4 ] ^iJ , \:XlSILm Ltz^mxu . X > nW 

cr>nfS.m.^mL-th^m.tLx. nj^mm^^Ao 
2toiiissft)g(4a*»'c>raswi:'>x>'NcoftS{jis 

[00 5 5]CTi.{f, -^xVNWcoy yf-fist-^iora 

^$:W-rs'>x>'N*/uyi 2£o±ffi{aa^SEffifia, J'h 

±^ftSttae!aiSB4 0-C-^-5'-^S J: 0 tcfitfig-rit 



Z<r)K^m^^V')ij'tLXWi^^hZtX'±.m<n% 

mmmmzmm-hztti^x-^h, ttz. nfs.mj^ 
ttiw5i±. ]5.m'ty^^m.%^y^m^m^xmm-h 

( 0 0 5 6 ] actC. *l&B3(7)§g 3 3IS4JeS(CfSI. C M P 

mmzr>\^xms^:^mxim-fh. zoicup^w. 

3{i. -^xAt— y^HO, Bf®'^-yH20. H^m^ 
gp 3 0 J: xv NftS{Jafiiai34 0 2rfii;t I. C M P 
JIS 2 (2*t L T . Tt^iOSS? 3 0 5: gf g'v. -y H 2 0 ICK 
0 #tt ^ i: T"> X y NW<;)i4ig:^i6Kc#i!i piggtcistt . 
c mm^^i.i<zh h m'&{m<r>mmim^ m^Lxm 
m\njth c M pmmx'h h . 

[0057] •f^jihh , C M Pga 3 T'iiJt^fiiJ^SB 3 
0*^jiSSSP«2 e^^hLTWg'^"/ H2 OtCffiO#(tf> 
ilTii 0 , mm^-v K 2 OiOJSil)f^ilJ{cf#->-i:'*7x>'NW 

(Tt^i-nrnzmmm mm ■simzm&^ixx\^h. 
ufg's.y H 2 ooMiftf^emi, 3t^iisg83 ocois 

^;^--K>y b*5'^xAW<7)4.C> (^tifSr = 0 ) tH^MSgP 
(r=rE) t<nmm»m^hi:ol,zWL^^flh. 

mm^-v Y 2o<n^&mmk^z\i^^rY<nm%Sim.^^^ 
•fmmLW^]^mm\it,ixxii'o, zcnmi.^x'^ 
aj$n/^sinas^aifi^^'7ic^iyssE3 0 [zx-n^ix 

[0058] 3t^jsgB3 oji. wmmi^^m^c^x 
i]^timm^w^\^m^ti-'h. ^^j.j^mzmhm'^ 
7.:^-vv<7)^-nHm.r^i^>fy^tti^{,z. ^mM 
«!tijS4 0 t-hx-f)^ixh y -y ^<r)m,m^^mmt l 

ix'^\i^^fihmmtm^*'h, z<r>i.o^zLxm 
^^tLhmmmriK^mm^^is.^i^-tztx'. ^x. 

^it^:m^^hZttf^X'^h. 
[ 0 0 5 9 ] C M Pisa 3T1i, 3tfi}«]«S? 3 0 ^Tgflg 
^•yH2 0i:i:t,{:lS»l»f)L, -^cO^lft^iSro-rE 

±imj^'ri>^^i'-yff)mmi:s\m-f^. ^^x. ^ 

xA*;u^ 1 2<?)ll]5EaSS:^-y Hg5«2 2 iOfilill^i!) 
jSSJ:Ot^^i-:fe#< L, *>l>t^U;ixf>$:[il^$i]fflI-r 

-y^^LS) i:i^^Lxmm^itm^tizi:i)<x'^ 
I. zcoiioizn^^ti^n^iAma-ft^m^moio 
nmmnzm^mi hztifx-t.'^^.f \±.<^nwi^ 
siasT'Rst^cos^t^^sriss-r hzt tn-^ s . 

[0060] •!7x>'NW5:(HiiE?-(+T9f®jDX$:ff9leIi6 
m^LtzWMf^9-y(r)ms^^zi.h\it3r>^(r)mz, - 

fRmz X j^^ij'^m.i,zm& uz m^pi^<Dii h 
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[00 6 1 ] cMP^ssTii. nKci^mmizhi 

':7x^N*r^-rs;i:*it'§&. CiitciO, CMPr 

a-txz^m&^i.z'gmLxxjv—ry h ^\^±.^ittz 
[ 0 0 6 2 1 . ^^Mc^mAmmBmiz^^ cmp 

mm^^ 3 0 im.ii-zmmmizx o ^x^^vv^)^ 
mmizm^mizwiifx , ^ mw}^si±izh^ it« 
im(r>mmm^i ixmmnx-th c m pgs-c-S)' 

I., ^rfc, -^xyNx-iZ/H 0. WS'^ ■•/ H 2 0 , Jt^ 
[ 0 0 6 3 1 C M P^a4 tiiit^^gS 3 0 S^n 

(Sift) ^mzmf&^tixti'o. it^m^^sonm^ 

X^-v ^*^'!;x>'^W^7)+'t> (¥fir = 0 ) t9\-mm^ 
( r = te ) i:<7)Rg$:®2^r»l!;^fr-C1IfI^i!J^figtc 
leiS^iiTi^l.. ffiija«t{i3t^aiJ^a53 0co^Sl{5 

w^rtkini-^^mm.mtiimmihtixfi'o, -e^oei 
[0064] mm^^s oimmimmiiim^i^x:h 

xnj&^ti, mmm^s ix-mta^tiiKm^it 

m*^h, z<7)Xdizlxn^-^iihn^&m<r)Klti^ 

x'm%n^f^Lm<^Rm<^^^tm^i■^zbf}<x'^ 

( 0 0 6 5 ] C M P|ia4 X'ii . 3t^Ji^gP 3 0 
1 2 c^HiKjIS tJSfSA. ./ K 2 0 <^lS»MSt COM^ 

ms^m mz:^^ti?>zbtj:<, m'm.itzm 
$-i5^-r 5 ; fc I. . fi^ t {f . ^^m^^ 3 

0 W^S) $r X N *;py«!5lfe^ i: Plffi? lirTSflfiU- 

'J yy^'^o z b . Bir^<o#{ieffl{c*f LTSAf+tt L 
[00 66] ZWzih. m.LtzmiJhi^-ti>CU9 



m.A i,zi.m. mm^Tbm Lx%m^±iz^x / s 
i.cnm.&M.<^mmtmm^tifzif) .m-ititzc m 
pgg3 1 mmi.z^ xJsm(r>Kmm7:tm Lri^-cfl 

^(nm^cnt.ih-o^rm'x.thzbtK't, ^t>\,z, m 

mm<r>m ^sptw-cov ^-csst**: l ^*>'^>s.* 

Zbt^X'^i. ^-^X. Sef)gffi^tt:i7)KW^0{i' ^.o ^ 

mmz'mLx^xii'-ry h<7)CMPmw.i:mm-t^ 

Zbt<X'hl. 

[ 0 0 6 7 ] Ul±<7)#||Sg/jilT'{i, m^Mmb 

tx^^mti^'^x.j^im^^L. z<^'yji.>^i^mzmmiia 
x-ti>m^i>z-o\.^x'^muzA<. mmMmmmcr)S 
mni^^m.'^^'yxm.mx'h^xijB:< , t 

wmmmcom) X'hr>xhBi^\ 

[00 68] CMPgltLT, ^•yVUn2 2 
(nm-W)^"^ xJ'^t^ivy 2 2(rmiX O < , '^xVN 

* Ltzifi. ^%mi±i}-i]'hi&m.(nmmmm.^zm&^ixh 

o T t ^ < . S /wH 9 ICS L i 0 =5:fi!*<^Sf ^^^ti 

[0069] ttz\:Xtcr)i&-msm.X'\i., ^ ^;t-CMP 
(^J9fSro-fe;^(COi,%T. 7fe^<ffl^^3 0*^'S9feBO 

$^l.Stc7)T-{i^r<, JiiajeMiM^i^^i-SS (Shallow 
Trench Isolation : STI) (^mk^^'f-mct 

[00 70] nets. wmcnp(mmr^'tx\,zii 
^^xm\mm<nmm(r)mM.m'& L-ciie*$*$:^ai 

fSOUff ji^:3t1S)i«a55 0<7)fitfi&l5i|lr7n LTfc 0 , 
t'tcittB^ Lfv: c M p$l» 1 ~ 4 <n%^m&U 3 0 
tcft;tT, ll^di3t^il«gi53 0(C3!jDi.TEiS-ri.;i: 

tw J: 0 , ffiMiiic M p <7)a^i«iai wmcff ^ c t *«f 

§§CMPilB$:««-t5, 

[007 1 ] 3t^^SP5:BI'^;c7t«^<7)CMP^a 

i-Abnmb^shtzibmmLmii'-mL. ot, 3^^^ 

[0072] 3t^J!)^g?5 oil, tKiSS 1 , 

^^ixTzru-v^^"^ 3Lf\'NjLizm<wm<r>vyx 

5 2. 53, 5 4, iti®5 l*>f>3ttiJ$^I>;:rci-y3t 
5:^ L't' X AW*>«5>c0SWft^3t^RWS -It* t'-A 
xr'J y^' 5 5 . t'-A;^r'; y rJ'-Ctf OS$il/cRlt 
fi^$-3Ka)S^^OWyXfcj:tX5 7-6 1. 6 2. 

6 3. 6 5 , y ••/ h 6 4 . Illifr*ST6 6 . Rltft^ 
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[ 0 0 7 3 ] 5 1 umm^nt^ t oafejtiiT'*) 

3feJ:lXh'-i.;?.r'J v^5 5Sr^L/>:f*, UVX? 
T'^I>'^ffi±tBr^:^-it■y^^^ (CT;t(f<!i200A£in-S 
[00 74] ■!7xV>W*^A,c7)aWfi-^c0 3*>. jERfft 

X-mtW^nz^tl. 5 9-6 2, UyX6 3S-:ft-LT 
/::milIJf 6 6 (c Att-r 1. . leltfrlS^^ 6 6 ftiiSftlc 

[ 0 0 7 5 ] ?-C, T>'<-f ^.'N"^'->*5ffM$^t/>;'>x 

bA^'^^Ef !sHffX--jr-/>(S, yN-:?-ycDf -/f- (Si: 
tm&mm) d, 3tO«:RAfcJ:l^ll]»f»3Sn (n=0, 

1.2.-) CEtt, <5i3^t'^$*il.lsltffftS<9:^riin(i» 

[0076] 

[Stl ] dsin^ = nA 

[0077] ^'^m^U 5 0 T-{i, Is]tlr3tf±E^7lc 

htzih, iESft5ti:S=SrSAStftTUyX6 3tAS* 
L, l^yX6 3comjiita=S:l.:^[SHC:S*f?ill>. X'J 
•X K 6 4(i]ER*f3tA''IS^l' VX6 3cO^.{iiSt;:ieiS 
$nT 0 . IES5t5\ya^l-c0^3t«i:: <0X U •/ H 6 4 
{Cj:0jg3t$ixl>. IlI*f3t{±llIlff»S^6 6lc 

fJ^S C t ifX'^-r. 6 6 f,z\,il£MSA±n^ 

[00 78] C:<?)J;oC:LT'J^T-ty-t6 7{CASfr 
SiERW^Ii, lHl*ft&^6 6f^^tlEl:-T0#f$il-«- 

h. Z<r>%^l&'rtm^^\i^tl\%im^^tiXii^. 

[0079] m.'mm.(> s\tK-)i^tih^^&'it 

(Timfsmsmti'm&^tixy.^hm'^t.z'OK^x^ht . z 
<r)mm&mx-m^^fih^^(nmmim-i.z}^t 
tz^wmmh, ^ms^i.znth'rtitmm^ffim: 



zm<.zi-mm^ixfzm.5 1 co^)-ij3sstt?8*<#si 

[OOSOJtigoT, wOj:-3t;LT*J^<;>iL|,'^x'N 
Wc^Jlilf S-fb^ ^ - ^' --ri. d i: T''> X ' N*5F;r^*9fa 

■iix\ziinmmMm<r>^mt-tti:hv^mmcupiz 

[0081 ] mz, *i%H3(Cf^l.^(*:T-V<^ XiOMit 

<n'^ru-izX%:7p.-tVO-^^-VX-h^. 4^«<*^ 
j§ro-b;^$-;^:?-N-fl.t, Xr -/rs 2 0 OT 

mz^Mi,x=f "/r s 2 0 1 ~s 2 0 4^o+*>^>3it:)]=5^ 
[0082] >IClt', X7^-vrS2 0 lJi'^x>'N(55*E 

^mc^'thmUMX'hh . XT--yrs2 0 2iicv 

Dire J: 0 '^x.'N^ffillJfe^ii^lSm^l^SrJg^t- I.C 
VDIgT'^S, Xx-/rS2 0 3li'>x.Atc5@$:^ 
^l?lc J: 0 Jg^-r & & . X r ••/ 7- S 2 

0 4 {S-^xv^c^ y 5-fT*>jitf-f >f yn*>ji.!^xg-c- 

$)!>. 

[0083] CVDia(S202)i.L<li^®Bfi!tI 
S(S2 0 3)<7)f^t'. X-f -y^'S 2 0 6lCJtA, CMP 

r s 2 0 7 ^zmstK ?T 9 ^■^\,z\tx^ ••/ r s 2 0 5 (c 

iitf, Xf /rS2 0 5{±CMPXST'J)^. CMPI 

w:'\t-mm.zi.hnm^m. ( c m psb ) i 0 , 1 

J: S ^^-7 X y c7)}gE£l?*Jtf *)ix S . 
[0084] CMPIS(S205)tL<(iK<tlS 
( S 2 0 1) cOflit'Xf- -y r S 2 0 7 \.zms. Xr -y r S 

2 0 7 {i7 ;t- h u y 7 -f ist-$>i. . ::oiST'{± 
^x.ts'^nv^/xvam^. ^%^m:^^^fzWt^zi. 
|,T>iA/\(7)|1188A-^'-yc7)^|i#<t, Sl3feL^>:'>xA 
<7)S^*iffi5iX&. $A>H, »:(7)Xr yrS2 0 8Ji31 

L/>: 1^ X X h ®ia3'l-eDgP:«-5:x -y ^ y i 0 Hi] 0 , 
-ec7)fiuvx MiJfi*«tT*)ix. X y ^y/A>'^|^■r'^S 
t ^r-o^til^ i^'x N ?rax 0 ^< X -y ^y ^^igT'fcl. . 

[ 0 0 8 5 ] Xr "/TS 2 0 9X:mkt£^J.Wi' 
%1 Lfzt-^^m^ L , LT V >^i:(th.{f Xr 'y 7-S 2 
0 013:^0, 5fei^Xr -yr 5:iS'3jiLT'?xA±{cllIS| 
A-^^-y^iB^^ixS. Xr yrs 2 0 9t'^lS*«^ 
T L^c t ¥ililr$ixiUf xy Ytts:h. 

[0086] ^IfeBHUJ: S^tiSHtrA-^ X|!{Ji:^ffiT- 
Ji, CMPIg{cfcv^T*»BBlcA»*>SJ3fegS5:fflv> 

nicJ; 0 , tJ!*co#««Jr AM xSjS^r&cit^T(S3 
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[0087] 

m^^z'^%'^Mz'>^mm.<nmmm:m%-thf:z^. 
mim^(n^mm.'nmc^m^i<ziS:t hzt tn-^ 
h. W'>x. mmni.Mz-m^mz^mm'j^.^m^ 

[011 i^%m<r>mmBmz{Mmm^mm-m 

[021 *l&BJ^OS2lliSJ^»(Cf^*J5fegSSr5^-f«l 

wm^mx'hh. 

[03 1 *i%Hflcoii3*ffif^®cfss!ieiis^^-r«i 
smE£0T'j)S, 

[04 1 *^BJ0^4|ltSm«(=f««.WSIIS$:^-f« 



[05 1 ;i-^)vcuprn-tx[ziiv^xmm\nj^\.zw. 
\^^ixh wM^m<nKf^m^m^^^^-m^mx'h 

j^».$-^-r«S0-C'$)i.. 

[07 ] *l6B«(cfS?.4^(*llijtrD-tx*^rf 7n- 

[08 1 m.^mm^^m^^tmmmimx'hh . 

1. 2.3.4 CMPJIE (gfg^S) 
10 "^x/N-r— 

1 2 -^xM^/ur (m??5ft}#i5) 

2 0 Bf^^'/H 

2 1 mmf^'v^mm^m 

3 0 pt^ffl^gP 

3 1 it!® (.B?.BBgP) 

3 3 mm.\i:,^ (im^^) 

4 0 ftKiagejiijsB 

5 0 ±^m^^ 

5 1 3lc!!S (HSBflgp) 

6 7 'j-r-feyif (7t«!aisi5) 



[01] 
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